4,39 (Benzol) ; 492 m/x (P yridin). Tiefblaue Halochromie mit H2S 0 4 . Aus der essigsauren Lösung er hält man mit wässeriger NaBF4-Lösung III (X = BF4e ); aus M ethanol/Äther granatrote, glänzende K ristalle, Schmp. 2 2 5 -2 2 7 °C (Zers.).
C31H26N4PB F4 (572,3) Ber. C 65, 06 H 4, 58 N 9, 78. Gef. C 64, 67 H 4, 40 N 9, 45 The reaction between diphenylphosphinechloride and sodiopentacarbonylmanganese in tetrahydrofuran has been studied. The reaction is complex and a number of carbonyl compounds are present in small yields in the reaction product, however only two new carbonyl complexes have been isolated. From the residue formed by heating the dried reaction m ixture in a vacuum to 160° may be isolated, by extraction with benzene, small yields of an involatile yellow crystalline com pound, m. p. 242 -243°. It is insoluble in petrol and only slightly soluble in ether however it dissolves readily in benzene, tetrahydrofuran and chloroform. 5) Ber. N 12,76 Gef. N 12,58. The infrared spectrum, determined on mulls, shows carbonyl stretches at 2057 s, 1995 vs, 1978 vs, 1960 vs and 1941 s, other regions of the spectrum show strong resemblances to the spectrum of P h2PCl. In the light of this evidence and as proposed for the recently re ported arsine analogue 1, the compound is formulated as /^-bisdiphenylphosphineoctacarbonyldimanganese, I, and the structure shown below is proposed. Refluxing benzene solutions of I with triphenylphosphine and ptoluidine did not result in the degradation of the phosphine bridge, the unreacted starting materials were re covered.
Sublimation of the dried reaction product at 160°, after prior removal of manganese carbonyl, affords very small yields, (2%), of yellow crystals. The compound is very soluble in the common organic solvents and may be readily chromatographed on an alumina column in 1 : 5 ether/petrol mixture and recrystallised from petrol, m. p. [154] [155] d, [Found: C, 46.26, 46.43; H, 2.39, 2.44; Mn, 20.7, 20.7 ; CO, 44.8%. M (cryoscopic in dioxan) 499. C2oH11P 0 8Mn2 requires C, 46.21; H, 2.13; Mn, 21.14; CO, 43.1%. M. 520].
Solutions are moderately unstable to atmospheric oxi dation, (50% decomposed after 6 hr.) and the pure crystals show deterioration in air after a day. The sharpness of the lines in the proton magnetic resonance spectrum shows that the compound is dia magnetic. The spectrum has two main bands, a complex band centered at 2.37 r, which has a form very similar to that due to the protons of P h2PCl, which was measured separately, and a very weak band at 26.8 r, which is in the region associated with hydrogens at tached to transtion m etals2. The latter band is a doublet of separation 32 c/s and is assigned to a Mn -H hydrogen which is split by coupling with a phosphorous. The magnitude of the splitting is similar to that found for some phosphine-iron-carbonyl hydride catio n s3. The infrared spectrum is generally similar to that of I and shows carbonyl frequencies at 2098 s, 2071 s, 2018 vs, 1969 vs, and 1918 w (sh) , (measured on CS2 and CC14 solutions). On the above evidence the compound is formulated as //-diphenylphosphinehydridooctacarbonyldimanganese, II, and the structure for mally represented below is proposed. The broken line between the manganese atoms indicates that there is some metal-metal interaction sufficient to perm it spin pairing, thus giving each manganese a formal inert gas structure and accounting for the observed dia magnetism. Complexes containing bridging phosphine systems of the above type have only recently been re ported. These are, some platinum complexes, which are shown to have a stable bridged system 4, and the manganese complex, (CF3) 2PM n2(CO)81 5 which is closely related to II. O
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In compound II, the hydrogen may interact with the metal-metal bond.
Attempts to improve the yield of II have not been successful; the reaction is being further investigated.
